Stimulation and binding of myocardial phospholipase C by phosphatidic acid.
Exposure of adult ventricular myocytes to exogenous natural phosphatidic acid results in the production of inositol phosphates by unknown mechanism(s). We characterized stimulation of myocytic phosphoinositide-specific phospholipase C (PLC) by synthetic dioleoyl phosphatidic acid (PA) as a potential mechanism for modulation of inositol phosphate production. Our data demonstrate that exogenous PA, at 10(-8)-10(-5) M, caused a concentration-dependent increase in inositol 1,4,5-trisphosphate in adult rabbit ventricular myocytes. PA also caused a concentration-dependent increase in in vitro activity of myocytic PLC in the presence or absence of ethylene glycol-bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA). PLC-delta 1, the predominant isozyme of PLC expressed in adult rabbit ventricular myocytes, bound to liposomes of PA with high affinity in the presence of EGTA. The phosphomonoester group of PA was critical to in vitro stimulation of myocytic PLC activity and high-affinity binding of PLC-delta 1. We propose that binding of PLC-delta 1 to phosphatidic acid may be a novel mechanism for dynamic membrane association and modulation of PLC in adult ventricular myocytes.